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Abstract
The study covered an analysis of the accuracy level of measuring time within a working shift 
using the method of regular snapshot observation at a harvester operator’s worksite in Scots 
pine stands. A conformance level of the analyzed methods was evaluated through assessing 
the accuracy of rectilinear fitting of time structures, established using the photography of work 
day method and snapshot observations. The accuracy of snapshot measurements performed in 
3-minute intervals was determined as high, exceeding 95%. Increasing the time interval 
 between observations to 10 or 15 minutes resulted in higher estimation error in snapshot 
observation time, ranging between 5 and 10% for late thinned and clear-cut stands. The ac-
curacy of evaluating proportions of specific work times within a working shift, in regular 
snapshot observations, was correlated with work cyclicality. The strongest work cycle in 
thinned stands consisted of 43 activities, with total duration of 13 minutes, whereas in clear-
cut stands it comprised 45 activities, with total duration of 15 minutes. One of the advan-
tages of the described method, apart from its lower labour intensity as compared to working 
day photography, was the possibility to assess labour time and breaks as well as estimate the 
share of downtime.
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1. Introduction
Work measurement is a two-stage examination, 
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Wood	 extraction	 was	 mechanised,	 employing	






Table 1 Selected taxation features of the investigated stands






Large timber in total 
m3/ha
Total removal of large timber 
m3/ha
Staszów
CC Pine 10 87 0.8 27 300 300
CC
Pine 10 112
0.9 35 336 336Oak locally 80
Birch locally 80










62 1 24 323 75
Birch 1
ET Pine 10 44 1 24 355 46
ET Pine 10 54 0.9 22 318 46
ET Pine 10 51 0.9 24 300 46
*CC – clear cutting; LT – late thinning; ET – early thinning
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around	 the	workplace	 area	was	 tested.	 From	 the	
chronometric	 sequences,	 chosen	 in	 the	 above-de-
scribed	manner	and	obtained	by	means	of	the	pho-
tography	of	work	day	method,	time	categories,	theo-

























































Pulling out a crane arm, positioning, cutting, felling




Time of relocation around the workplace
Time of preparing a worksite – removing branches and fragments of logs hindering access 
to the tree being cut




Time of changing a cutting chain, refuelling, technological adjustments
Time of unblocking a harvester head, removing branches
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same	 position	 in	 another	 one-line	 or	 one-column	
range.
Fig. 1 Time structure of a harvester working shift
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The	 performed	 analyses	 demonstrated	 that	 the	
time	structures,	determined	upon	application	of	both	
of	the	investigated	methods	in	3-,	5-,	10-	and	15-minute	





















Photography of work day, pc. 4229 3129 2703
Observation time interval, min 5 10 15
Snapshot observations, min 399 200 132
Share of snapshot observations,% 9 5 3
Table 4 Accuracy parameters of the time structure assessment obtained using the snapshot observation method for the selected observa-
tion time intervals
Cutting category, working shift (R2/R)
Observation time 
interval, min
ET1 ET2 ET3 LT1 LT2 LT3 CC1 CC2 CC3
3 0.99/0.99 0.99/1.00 0.99/1.00 0.94/0.87 0.99/0.98 0.96/0.93 0.99/0.97 0.98/0.96 0.99/0.98
10 0.96/0.97 0.98/1.03 0.98/0.98 0.83/0.86 0.97/0.96 0.96/0.94 0.74/0.97 0.99/0.95 0.96/0.91
15 0.93/0.92 0.95/0.98 0.70/1.00 0.93/0.90 0.96/0.94 0.95/0.92 0.73/0.96 0.96/0.90 0.98/1.00
Fig. 2 Fragment of a periodgram of harvester work in early thinning. 
The highest peak of the periodgram indicates the strongest work 
cycles
Fig. 3 Fragment of a periodgram of harvester work in late thinning. 
The highest peak of the periodgram indicates the strongest work 
cycles
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Cycle length (number of observations) 
determined in Fourier analysis
Number of cycles, based on which 
a cycle duration was determined
Cycle duration (median) 
min
Early thinning 4229 43 96 13
Late thinning 3129 43 118 13
Clear-cutting 2703 45 76 15
Fig. 4 Fragment of a periodgram of harvester work in clear-cutting. 
The highest peak of the periodgram indicates the strongest work 
cycles
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precisely.	The	 results	obtained	 in	 the	course	of	 the	
studies	presented	here,	at	frequency	of	measurements	
up	to	10	or	15	minutes,	correspond	to	the	data	record-
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wostanach	 trzebieżowych	 i	 poklęskowych	 (Sequence	 of	
skidding	 operations	 in	 thinnings	 and	 snowblow	 areas).	
Nauka	Przyroda	Technologie	6(3):	1–10.






Analysis of Accuracy of Evaluating the Structure of a Harvester Operator’s Workday ... (251–259) G. Szewczyk et al.















work	 time	 standardization).	 Państwowe	Wydawnictwo	
Techniczne,	Warszawa,	364	p.
Wołk,	R.,	Strzelecki,	J.S.,	1993:	Badanie	metod	i	normowanie	
pracy	(Studies	on	methods	and	work	time	standardization).	
Wydawnictwa	Politechniki	Warszawskiej,	Warszawa.
Zečić,	Ž.,	Krpan,	A.P.B.,	Vukušić,	S.,	2005:	Productivity	of	C	
Holder	870	F	tractor	with	double	drum	winch	Igland	4002	
in	thinning	beech	stands.	Croatian	Journal	of	Forest	Engi-
neering	26(2):	49–57.
Received:	September	10,	2015
Accepted:	January	11,	2016
Authors’	address:
Assist.	prof.	Grzegorz	Szewczyk,	PhD.*
e-mail:	rlszewcz@cyf-kr.edu.pl
Prof.	Janusz	M.	Sowa,	PhD.
e-mail:	rlsowa@cyf-kr.edu.pl
Agricultural	University	of	Cracow
Faculty	of	Forestry
Al.	29	Listopada	46
31-425	Kraków
POLAND
Assist.	prof.	Jiri	Dvořák,	PhD.
e-mail:	dvorakj@fld.czu.cz
Czech	University	of	Life	Sciences	Prague
Faculty	of	Forestry	and	Wood	Sciences
Kamycka	1176
165	21	Prague	6	–	Suchdol
CZECH	REPUBLIC
Krzysztof	Kamiński,	MSc.
e-mail:	krzysztof.kaminski@radom.lasy.gov.pl
Dariusz	Kulak,	PhD.
e-mail:	rlkulak@cyf-kr.edu.pl
Arkadiusz	Stańczykiewicz,	PhD.
e-mail:	rlstancz@cyf-kr.edu.pl
Agricultural	University	of	Cracow
Faculty	of	Forestry
Al.	29	Listopada	46
31-425	Kraków
POLAND
*	Corresponding	author
